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Local upwelling events and strong land/sea breeze

Monterey Bay (MB) is the largest bay of influence circulation patterns in this area.

the West Coast of the United States. It is
characterized by a complex coastline
and regions of steep bathymetry.

During Spring and Summer near-surface water offshore of
the Monterey Bay flows mostly southward due to local
equatorward wind stress and the influence of the
California Current. There also exist two narrow poleward
flowing boundary currents around the Monterey Bay area:
The Inshore Countercurrent, IC, also called the Davidson
Current, and the California Undercurrent (CU) [1].

Topographical characteristics as well as atmospheric and
oceanographic conditions and processes make the MB
region ideal to exploit the capabilities of a 3D curvilinear
ocean model such as the General Curvilinear Ocean
Model, GCOM [2, 3].

GCOM is based on the non-hydrostatic, non-linear
primitive equations for momentum and density in the f-
plane. It is capable to handle the complex combination of
rotation and abrupt bathymetry. It has been used
successfully to model flow circulation and density
evolution in a variety of places with different coastline and
shape basins such as The Gulf of Mexico, The Gulf of
California [4] and The Bahia de Todos Santos [5] in
México. Also it has been applied to the Valencia Lake [6]
and Catatumbo region in Venezuela.
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Conclusion

We have used the General Curvilinear Ocean Model (GCOM) to study 3D circulation at the Monterey Bay area for
flow conditions Re = 50, F = 20 and Ro = 0.95. The simulations show bottom down-canyon currents at Monterey
Canyon, as well as in secondary, Cabrillo, Afio Nuevo and Ascensién canyons (left panel). That currents could be
important in sediment transport processes in such zones by modeling the channel floor (see for example ref [7]).
Density surface (middle panel) and isopycnals undulation (right panel) could indicate internal wave activity in the
region. This model results demonstrate the ability of GCOM to simulate detailed three-dimensional flow in 3D
realistic bathymetry by using curvilinear grids.

In the near future it is planned to couple GCOM to larger models and include atmospheric forcing to increase the
model predictive skills.

[1] Shulman, I, C.-R. Wu, J. K. Lewis, . D. Paduan, L. K. Rosenfeld, J. C. Kindle, S. R. Ramp, and C. A. Collins: 2002. High
resolution modeling and data assimilation in the Monterey Bay area. Cont. Shelf Res 22, 1129-1151

[2] Torres, C. R., H. Hanazaki, J. Ochoa, J. Castillo & M. V. Woert: 2000. Flow past a sphere moving vertically in a stratified
diffusive fluid. Jour. Fluid Mech. 417, 211-236.

[3] Torres, C. R. and J. E. Castillo: 2003, Stratified Rotating Flow over Complex Terrain. J. Appl. Num. Math. 47 531-541.

[4] Torres, C. R., A. S. Mascarenhas and J. E. Castillo: 2004. Three-dimensional stratified flow over the Alarcon Seamount,
entrance to the Gulf of California, México. Deep-Sea Res. Part I1. Special Issue: Oceanography of the Eastern Pacific. Vol. 51 (6-
9) pp. 647-657.

[5] Torres, C. R., A. Mejia, M. L. Argote, I Ramirez and M. Mancillas: 2006, Three-dimensional circulation in Todos Santos
Bay, Ensenada, B. C. México. In Simulacién y Modelado en Ingenieria y Ciencias. B. Gémez, D. Ojeda, G. Larrazabal, M.
Cerrolaza (Eds). Ed. SVMNI, pp. MF-115 a MF-122. ISBN:980-00-2315-1

[6] Torres, C. R., G. Larrazabal and J. E. Castillo: 2006. Understanding Three-dimensional circulation in Lake Valencia,
Venezuela: A numerical approach. In Simulacion y Modelado en Ingenieria y Ciencias. B. Gémez. D. Ojeda, G. Larrazabal, M.
Cerrolaza (Eds). Ed. SVMNI, pp. MF-49 a MF-56. ISBN:980-00-2315-1

[7] Smith, P. D., G. Ruiz, R. Kvitek and P. J. lampictro: 2005. Semiannual patterns of ersoino and deposition in upper Monterey
Canyon from serial multibeam bathymetry. GSA Bull. (117) p. 1123-1133.

Unstituto de Investigaciones Oceanologicas, UABC. A. P. 453, Ensenada, B. C. México. e-mail: ctorres@projects.sdsu.edu; ctorres@uabc.mx




